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(54) Portable cutting apparatus 

(57) A cutting apparatus for cutting a rail (28) or 
other elongated workpiece includes a rotatable blade 
(60) for cutting the rail (28), a blade cover (61) for cover- 
ing the blade (60), an engine (63) (or motor) for driving 
the blade (60), and a frame (1 1) for supporting the blade 
(60), the blade cover (61) and the driver (63). The cut- 
ting apparatus further includes link mechanisms (62, 
64). One link mechanism (62) supports the blade (60) 
and the blade cover (61) relative to the frame (11) and 
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permits the blade cover (61) to move while maintaining 
a predetermined attitude during cutting. Therefore, the 
blade cover (61) moves vertically and avoids hitting 
obstacles. Another link mechanism (64) moves the 
driver (63) while maintaining a predetermined attitude of 
the driver (63). Therefore, the driver (63) remains level 
during cutting. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to a cutting appa- 
ratus for cutting elongated objects, such as rails or 
pipes. 

[0002] A prior art rail cutting apparatus is disclosed in 
Japanese unexamined patent publication No. 5-346003. 
As shown in Fig. 12, the rail cutting apparatus includes 
a catch frame 201 for fixing a rail 200. A pair of slide 
shafts 202 extends from a rear end of the catch frame 
201. A block 203 is slidably supported by the slide 
shafts 202. An arm 204 is tiltably supported by the block 
203. The arm 204 supports a rotatable blade 205 for 
cutting the rail 201, a blade cover 206 and an engine 
207 for driving the rotatable blade 205. 
[0003] As the arm 204 is tilted downward, the rotata- 
ble blade 205 moves toward and cuts the rail 200. How- 
ever, when the arm 204 is tilted downward, the blade 
cover 206 and the engine 207 also tilt along with the 
arm 204. Therefore, if an obstacle is located on or near 
the rail 200, the blade cover 206 and/or the engine 207 
may contact the obstacle and disturb the cutting opera- 
tion. Furthermore, when the engine 207 is tilted, the oil 
level of the engine 207 is changed, and the float of the 
engine's carburetor is moved, so the performance of the 
engine 207 is affected, and the risk of engine trouble is 
increased. 

SUMMARY OF THE INVENTION 

[0004] An objective of the present invention is to pro- 
vide a cutting apparatus that has an improved structure 
for supporting a blade cover and an engine. 
[0005] For achieving the objective of the present 
invention, a cutting apparatus for cutting an elongated 
workpiece includes a rotatable blade for cutting the rail, 
a blade cover for covering the blade, a driver for driving 
the blade, and a frame for supporting the blade, the 
blade cover and the driver. The cutting apparatus fur- 
ther includes at least one of a first link mechanism and 
a second link mechanism. The first link mechanism sup- 
ports the blade and the blade cover relative to the frame 
and permits the blade cover to move while maintaining 
substantially the same attitude during cutting. The sec- 
ond link mechanism moves the driver while the driver 
maintains a substantially constant attitude. 
[0006] Other aspects and advantages of the present 
invention will become apparent from the following 
description, taken in conjunction with the accompanying 
drawings, illustrating by way of example the principles of 
the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 



appended claims. The invention, together with objec- 
tives and advantages thereof, may best be understood 
by reference to the following description of the present 
preferred embodiments together with th accompany- 
5 ing drawings in which: 

Fig. 1 is a side view of a cutting apparatus in 
accordance with a first embodiment of the present 
invention; 

10 

Fig. 2 is a plan view of the cutting apparatus of Fig. 
1 showing the pulleys and gears of the transmission 
covered; 

is Fig. 3 is a cross sectional view taken along line 3-3 
in Fig. 2; 

Fig. 4 is a cross sectional view taken along line 4-4 

in Fig. 2; 

20 

Fig. 5 is a side view of the cutting apparatus show- 
ing a cutter in an advanced position; 

Fig. 6(a) is a diagrammatic side view of a first link 
25 mechanism in a retracted position; 

Fig. 6(b) is a diagrammatic side view of the first link 
mechanism of Fig. 6(a) showing the rail being cut; 

30 Fig. 7(a) is a diagrammatic side view of a second 
link mechanism in a retracted position; 

Fig. 7(b) is a diagrammatic side view of the second 
link mechanism of Fig. 7(a) showing the rail being 
35 cut; 

Fig. 8(a) is a diagrammatic side view of the first link 
mechanism in an advanced position; 

40 Fig. 8(b) is a diagrammatic side view of the first link 
mechanism of Fig. 8(a) showing the rail being cut; 

Fig. 9(a) is a diagrammatic side view of the second 
link mechanism in an advanced position; 

45 

Fig. 9(b) is a diagrammatic side view of the second 
link mechanism of Fig. 9(a) while cutting the rail; 

Fig. 10 is an enlarged partial longitudinal cross sec- 
50 tional view of a positioning device while in a position 
to hold a workpiece; 

Fig. 1 1 is an enlarged partial longitudinal cross sec- 
tional view of the positioning device while in a posi- 
55 tion to release a workpiece; and 
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[0007] The features of the present invention that are 
believed to be novel are set forth with particularity in the 



Fig. 12 is a perspective view of a prior art cutting 
apparatus. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0008] A cutting apparatus according to a first embod- 
iment of the present invention will be described with ref- s 
erence to accompanying drawings. 
[0009] As shown in Figs. 1 to 5, the cutting apparatus 
includes a frame 1 1 , a positioning device 12 for fixing a 
workpiece, or rail 28, and a cutter 13 for cutting the rail 
28. The positioning device 12 constitutes part of the 10 
frame 1 1 . The cutter 13 is mounted on the frame 1 1 . 
[001 0] The frame 1 1 includes a center frame 1 5, the 
positioning device 12, a pair of foldable handles 22, a 
pair of parallel guide shafts 16, and a rear frame 17. 
[001 1 ] The center frame 1 5 is approximately centered is 
in the cutting apparatus and has the positioning device 
1 2 on its front end. The guide shafts 1 6 extend rearward 
from the center frame 15. The cutter 13 is slidably sup- 
ported by the center frame 15 and the guide shafts 16. 
The rear frame 1 7 interconnects the rear ends of the 20 
guide shafts 16. Wheels 18 are supported at the sides 
of the rear frame 17. Furthermore, handles 19 are sup- 
ported at the sides of the rear frame 1 7. 
[0012] The positioning device 12 includes a pair of 
side plates 14. which are fixed to the front end of the 25 
center frame 15. A recess 27 for receiving the head 29 
of the rail 28 is formed at the lower side of each side 
plate 14. 

[0013] As shown in Fig. 10, the positioning device 12 
further includes a clamping mechanism 30, which has 30 
linkage 33 and an operating mechanism, or screw 34. 
The linkage 33 includes a pair of triangular arm plates 
36 and a pawl 37, which is arranged between the arm 
plates 36. The arm plates 36 are pivotably supported by 
a supporting shaft 35, which is, in turn, supported by the 35 
side plates 14. The pawl 37 is pivotably supported by a 
shaft 38, which is, in turn, supported by the arm plates 
36. The pawl 37 includes a pair of engaging parts 39 
and a recess 40, which is formed between the engaging 
parts 39. The engaging parts 39 respectively engage 40 
the upper and lower corners of the rail head 29. The 
pawl 37 is used to fix the head 29 of the rail 28 by clamp- 
ing the head 29 between the engaging parts 39 and the 
rear inner walls of the recesses 27 of the side plates 14. 
The arm plates 36 include a stopper 41 for limiting rota- 45 
tion of the pawl 37. 

[001 4] The screw 34 includes a shaft 44 and a sleeve 

43. A handle is provided at the upper end of the shaft 

44. The sleeve 43 is rotatably supported by a pair of 
coaxial shafts 42. The shafts 42 extend from opposite so 
sides of the sleeve 43 to the left and right side plates 14 
and are supported by the side plates 14. The shaft 44 is 
inserted through the sleeve 43. The shaft 44 has upper 
and lower flanges 44a, 44b at the upper and lower sides 

of the sleeve 43 to prevent axial movement of the shaft 55 
44. Threads 45 are formed on the shaft 44 below the 
lower flange 44b. A cylindrical connector 46 with a 
threaded hole, which receives the threaded section 45 



of the shaft 44, is rotatably supported by a pair of coax- 
ial shafts 47. The shafts 47 extend from opposite sides 
of the cylindrical connector 46 and are supported by the 
left and right arm plates 36. 

[0015] When the shaft 44 is rotated clockwise, the 
threaded section 45 of the shaft 44 threads into the 
threaded hole of the cylindrical connector 46 to move 
the cylindrical connector 46 upward toward the sleeve 
43. As the cylindrical connector 46 moves upward, the 
arm plates 36 pivot upward about the supporting shaft 
35 to move the pawl 37 away from the rail head 29. 
Then, the linkage 33 is retracted, as shown in Fig. 1 1 . 
During this movement, the distance between the sup- 
porting shaft 35 and the shaft 42 and the distance 
between the supporting shaft 35 and the shaft 47 are 
fixed, and the distance between the shaft 42 and the 
shaft 47 is shortened. Therefore, the screw 34 is tilted 
rearward about the shaft 42. On the other hand, if the 
shaft 44 is rotated counterclockwise, the distance 
between the shaft 42 and the shaft 47 is increased to 
pivot the linkage 33 toward the rail 28 to urge the engag- 
ing parts 39 of the pawl 37 against the rail head 29. 
[001 6] In fixing the rail 28 with the positioning device 
12, the rail head 29 is, first, received in the recesses 27 
of the side plates 1 4. Then, the shaft 44 is rotated coun- 
terclockwise to urge the pawl 37 against the rail head 
29, as described above. By urging the pawl 37 against 
the rail head 29, the rail head 29 is clamped between 
the pawl 37 and the inner walls of the recesses 27 to fix 
the rail 28 in the positioning device 12, as shown in Fig. 
10. 

[001 7] A guide mechanism 32 is provided adjacent to 
each of the side plates 14. Each guide mechanism 32 
includes a pair of guide walls 49 and a sliding member 
48, which is guided by the guide walls 49 to slide in a 
direction perpendicular to the top of the rail head 29. 
Each sliding member 48 is urged upwardly by a spring 
(not shown). Each sliding member 48 includes a roller 
50. Each roller 50 can be engaged with the top surface 
of the rail head 29 against the urging force of the spring 
by a plate cam 51. 

[001 8] The plate cams 51 are provided adjacent to the 
inner side walls of the side plates 14 above the guide 
mechanisms 32, respectively. The plate cams 51 are 
fixed to a shaft 52. which is pivotably supported by the 
side plates 14. Each plate cam 51 engages the top sur- 
face of the corresponding sliding member 48. An oper- 
ating lever 53 is integrally formed with one of the plate 
cams 51. As shown in Fig. 10, during cutting of the rail 
28, the rollers 50 are positioned away from the top sur- 
face of the rail 28, and the operating lever 53 is raised to 
a vertical position. 

[0019] As shown in Fig. 2, the positioning device 12 
further includes a pair of brackets 55, which are pro- 
vided at the inner side walls of the side plates 14, 
respectively. As shown in Figs. 10 and 1 1 , each bracket 
55 rotatably supports a guide roller 56, the axes of 
which are vertical. The rolling surface of each guide 
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roller 56 is opposed to the front side of the rail head 29 
and can be brought into contact with the front side of the 
rail head 29. 

[0020] If the operating lever 53 is pressed downward 
while the linkage 33 is retracted, each plate cam 51 5 
urges the corresponding sliding member 48 downward 
against the urging force of the spring. Accordingly, each 
roller 50 moves downward and contacts the top surface 
of the rail head 29. When the operating lever 53 is fur- 
ther pressed downward, each roller 50 protrudes from 10 
the recess 27 of the side plate 14 to support the weight 
of the cutting apparatus on the rail head 29 as shown in 
Fig. 11. This allows the cutting apparatus to slide along 
the length of the rail 28. 

[0021] As shown in Fig. 1 , each handle 22 is pivotally is 
connected to the corresponding side plate 14 with a pin 
23. Each handle 22 can be independently folded about 
the pin 23. A projection 24 is formed at the base end of 
each handle 22. A lever 25 having a step is pivotally 
connected to the outer side wall of each side plate 14 20 
with a pin 26. Each lever 25 and the corresponding pro- 
jection 24 are arranged in a common plane. When one 
of the projections 24 is engaged by the corresponding 
step of the corresponding lever 25, the corresponding 
handle 22 is fixed (shown with a solid line in Figs. 1,3 25 
and 4). Therefore, if the handles 22 are lifted, the entire 
frame 11 tilts upward about the wheels 18. This allows 
an operator to move the cutting apparatus on the 
wheels 18. Then, if one of the levers 25 is pivoted rear- 
ward, the corresponding step disengages from the cor- 30 
responding projection 24. This allows the operator to 
pivot the handles 22 upwardly about the pins 23 to fold 
the handles 22 (shown with a two dotted line in Figs. 1, 
3 and 4). 

[0022] As shown in Figs. 1 to 5, the cutter 13 includes 35 
a sliding base 57, which is slidably supported by the 
guide shafts 16, and an operating mechanism 58 for 
sliding the sliding base 57 forward or rearward along the 
guide shafts 1 6. The cutter 1 3 further includes a support 
59, a rotatable blade 60, a blade cover 61, a first link 40 
mechanism 62, an engine 63, a second link mechanism 
64 and a transmission 65, the details of which are 
described later. 

[0023] The sliding base 57 is supported by the guide 
shafts 16 and can slide along the guide shafts 16 45 
between the center frame 1 5 and the rear frame 1 7. The 
entire cutter 13 is supported by the sliding base 57. 
Therefore, the entire cutter 13 moves along with the 
sliding base 57 to change a distance between the cutter 
13 and the positioning device 12. so 
[0024] As shown in Figs. 2 and 4, the operating mech- 
anism 58 is arranged at the right side of the cutter 13. 
The operating mechanism 58 includes a handle 67 and 
a link mechanism 68 for transmitting the movement of 
th handle 67 to the sliding base 57. As shown in Fig. 4, 55 
the link mechanism 68 includes two bars 70, 72. The 
rear end of the bar 70 is pivotably supported by a sup- 
porting shaft 71, which is, in turn, supported by a 



bracket 69. The bracket 69 is fixed to the sliding base 
57. The front end of the bar 72 is pivotably supported by 
a shaft 73, which is supported at the right side of the 
center frame 1 5. The front end of the bar 70 and th rear 
end of the bar 72 are pivotally interconnected by the 
supporting shaft 71a. The handle 67 is fixed to the bar 
72. 

[0025] If the handle 67 is pivoted forward or rearward, 
the bar 72 is pivoted along with the handle 67 about the 
shaft 73. The pivotal movement of the bar 72 is, then, 
transmitted to the bracket 69 through the bar 70 to slide 
the sliding base 57 forward or rearward. The entire cut- 
ter 13 is moved along with the sliding base 57. 
[0026] As shown in Figs. 1 to 3, the support 59 
includes a supporting shaft 74 and left and right sup- 
porting members 75, 76. The supporting shaft 74 
extends horizontally through the sliding base 57 in a 
direction perpendicular to the longitudinal axis of the 
frame 1 1 . The supporting shaft 74 is rotatable relative to 
the sliding base 57. The ends of the supporting shaft 74 
are respectively fixed to the left and right supporting 
members 75, 76. Therefore, the entire support 59 can 
tilt relative to the frame 11. A handle 77 for tilting the 
support 59 is attached to the left supporting member 75. 
[0027] As shown in Fig. 1 , the rotatable blade 60 for 
cutting the rail 28 has a circular shape and is removea- 
bly attached to a rotating shaft 78, which is rotatably 
supported by the left supporting member 75. The blade 
60 is rotated along with the rotating shaft 78 by the driv- 
ing force of the engine 63 to cut the rail 28. The blade 60 
can be removed from the rotating shaft 78 and replaced 
with a new blade. 

[0028] The blade cover 61 includes a top cover 79 for 
covering an upper side of the blade 60 and a pair of side 
covers 80 for covering the sides of the blade 60. The 
side covers 80 are supported by the top cover 79. 
[0029] As shown in Fig. 2, the engine 63 includes a 
main body 81 , a base plate 82 for supporting the main 
body 81 , and a pair of side plates 83, which are fixed to 
the left and right sides of the main body 81 . A shaft 1 1 3 
extends from the right side of the main body 81 through 
the right side plate 83 and is rotatably supported by the 
right supporting member 76 (Fig. 2). A drive shaft 84 
extends from the left side of the main body 81 through 
the left side plate 83 and the left supporting member 75. 
The drive shaft 84 is rotatably supported by the left sup- 
porting member 75. As shown in Fig. 3, a pulley 85 is 
attached to the distal end of the drive shaft 84. Tftafleft> 
^pporting=rriember-75-support 
whjcMranpmits^ force^om:the:drive:shaft:84^ 
to^SrBtf^ 
Tr^eJransn^ion^inelu^ 
pulleyr8~6787;inDeTtt^n^ 
SSJs^stjpr^rted^ound-thT 1 ^^ 
gears r 89r90r91-transmitthe;rotatio1^ 
leyc^to:the : rdtating:shaft 
rbtated:byJhej^ 
<mission:65P 
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[0030] The first link mechanism 62, which supports 
the blade cover 61 , will now be described. 
[0031 ] As shown in Fig. 1 , a stationary plate 92 is fixed 
to the sliding base 57 and extends upward from the slid- 
ing base 57, When the sliding base 57 is fixed at any 5 
point along the guide shafts 16, the guide shafts 16, the 
sliding base 57 and the stationary plate 92 form an inte- 
gral rigid structure. Therefore, when the sliding base 57 
is fixed on the guide shafts 16, the sliding base 57 and 
the stationary plate 92 act as part of the frame 1 1 . A bar 
93 is pivotaliy connected to the upper end of the station- 
ary plate 92 with a shaft 94. The top cover 79 of the 
blade cover 61 is pivotaliy connected to the distal end of 
the bar 93 with a supporting shaft 95. A connecting 
plate 96 is attached to the lower end of the top cover 79. 
The rotating shaft 78 is rotatably supported by the con- 
necting plate 96. 

[0032] The first link mechanism 62 can be simplified 
as a four-bar mechanism as shown in Figs. 6(a), 6(b) 
and 8(a), 8(b). 

[0033] Since the stationary plate 92 is fixed to the slid- 
ing base 57, the stationary plate 92 acts as a stationary 
link 97 of the four-bar mechanism. The support 59, 
which is connected to the first end of the link 97, acts as 
a main driving link 98 of the four-bar mechanism. The 
stationary link 97 and the main driving link 98 form a 
pair 101 having a pivot axis 105, which is the axis of the 
shaft 74. The bar 93, which is connected to the second 
end of the stationary link 97 with the shaft 94, acts as a 
regulating link 99 of the four-bar mechanism. The sta- 
tionary link 97 and the regulating link 99 form a pair 102 
having a pivot axis 1 06, which is the axis of the support- 
ing shaft 94. The blade cover 61 and the connecting 
plate 96 form a rigid link and act as a follower link 100 of 
the four-bar mechanism between the main driving link 
98 and the regulating link 99. The follower link 100 and 
the main driving link 98 form a pair 103 having a pivot 
axis 107, which is the axis of the supporting shaft 78. 
The follower link 100 and the regulating link 99 form a 
pair 104 having a pivot axis 108, which is the axis of the 
rotating shaft 95. The four links 97, 98, 99, 100 form a 
closed constrained chain of links. 
[0034] In the first link mechanism 62, the stationary 
link 97 is fixed. Therefore, the main driving link 98 acts 
as a lever with a fulcrum at the pivot axis 105. The reg- 
ulating link 99 also acts as a lever with a fulcrum at the 
pivot axis 106. As a result, the four-bar mechanism 
includes a double-lever mechanism. The lengths of the 
opposite links, i.e., the lengths of the stationary link 97 
and the follower link 100 and the lengths of the main 
driving link 98 and the regulating link 99, do not differ 
significantly from each other. As a result, the follower 
link 100 moves substantially parallel to the stationary 
link 97 by the action of two- levers 98, 99. That is, any 
point on the follower link 100 moves approximately 
along a straight line. Therefore, the first link mechanism 
62 is not an exact straight line motion mechanism, but 
an approximate straight line motion mechanism. Alter- 



natively, the lengths of the opposite links can be the 
same, so that the first link mechanism 62 is an exact 
straight line motion mechanism. 
[0035] The second link mechanism 64 for supporting 
the engine 63 will now be described. As shown in Fig. 2, 
the second link mechanism 64 is connected to the side 
plates 83 between the left and right supporting mem- 
bers 75, 76 of the support 59 to support the engine 63. 
[0036] As shown in Fig. 4, a bar 1 09 is fixed to the slid- 
ing base 57 and extends from the sliding base 57. 
Therefore, if the sliding base 57 is fixed at any point 
along the guide shafts 16, the guide shafts 16. the slid- 
ing base 57 and the bar 109 form an integral rigid struc- 
ture. Therefore, the sliding base 57 and the bar 109 act 
as part of the frame 11. 

[0037] As shown in Fig. 2, a substantially T-shaped 
regulating plate 1 10 is arranged to interconnect the bar 

109 and the side plates 83 of the engine 63. The regu- 
lating plate 1 10 is pivotaliy connected to the upper end 
of the bar 109 with a supporting shaft 1 1 1 . As shown in 
Figs. 2 and 4, a supporting shaft 1 12 extends through 
the right and left sides of the regulating plate 1 10. The 
ends of the supporting shaft 1 1 2 are pivotaliy connected 
to the side plates 83, which are fixed to both sides of the 
main body 81 of the engine 63, as described above. As 
a result, the engine 63 is connected to the sliding base 
57 with the supporting shaft 112, the regulating plate 

1 10 and the bar 109. Furthermore, the engine 63 is con- 
nected to the sliding base 57 through the drive shaft 84 
and the support 59. 

[0038] The second link mechanism 64 can be simpli- 
fied as a four-bar mechanism, as shown in Figs. 7(a), 
7(b) and 9(a). 9(b). 

[0039] The bar 109, the regulating plate 1 1 0, the side 
plates 83 and the support 59 respectively act as a link of 
the four-bar mechanism. 

[0040] The bar 1 09 is fixed to the sliding base 57 and 
acts as a stationary link 1 14 of the four-bar mechanism. 
The stationary link 114 functions as a fixed frame. The 
support 59, which is connected to the first end of the 
stationary link 1 14 with the shaft 74, acts as a main driv- 
ing link 1 15. The stationary link 114 and the main driv- 
ing link 1 15 form a pair 101a having a pivot axis 105. 
which is the axis of the shaft 74. The regulating plate 
110, which is connected to the second end of the sta- 
tionary link 1 1 4 with the supporting shaft 111, acts as a 
regulating link 116. The stationary link 1 14 and the reg- 
ulating link 1 16 form a pair 1 18 having a pivot axis 121 , 
which is the axis of the supporting shaft 111. The side 
plates 83 between the main driving link 1 15 and the reg- 
ulating link 1 16 act as a follower link 117. The follower 
link 1 17 and the main driving link 115 form a pair 1 19 
having a pivot axis 1 12, which is the axis of the drive 
shaft 84. The follower link 117 and the regulating link 
1 1 6 form a pair 1 20 having a pivot axis 1 23, which is the 
axis of the supporting shaft 1 12. The four links 1 14, 1 15, 
1 16 and 1 17 form a closed constrained chain. 
[0041 ] The second link mechanism 64 differs from the 
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first link mechanism 62. The lengths of the opposite 
links, i.e., lengths of the stationary link 1 14 and the fol- 
lower link 117, and lengths of the main driving link 115 
and the regulating link 1 16 are substantially the same. 
That is, the four links form a parallelogram. Since the 
stationary link 1 14 is fixed, the follower link 117, which is 
opposite to the stationary link 114, always moves paral- 
lel to the stationary link 114. That is, the second link 
mechanism 64 is a four-bar mechanism that produces 
exact straight line motion. More specifically, the engine 
63 always moves without being tilted since the angle 
between the side plates 83, which support the engine 
63, and the frame 11 is constant. Alternatively, the 
lengths of opposite links, i.e., lengths of the stationary 
link 114 and the follower link 117, and lengths of the 
main driving link 115 and the regulating link 116, can 
differ from each other to produce approximate straight 
line motion. 

[0042] Operation of the cutting apparatus will now be 
described. 

[0043] The cutter 13 moves in a direction parallel to 
the guide shafts 16 between the retracted position 
(Figs. 1 to 4) and the advanced position (Fig. 5). Opera- 
tion of the first and second link mechanisms 62, 64 and 
the movement of the engine 63 will be described with 
reference to Figs. 6 and 7. 

[0044] In the retracted position, as shown in Fig. 6(a), 
the pivot axis 107 of the rotating shaft 78, which sup- 
ports the blade 60, is positioned rearward of the rail 28. 
In this position, if the handle 77 is turned toward the rail 
28, the support 59 is tilted downward about the pivot 
axis 105 of the supporting shaft 74. Likewise, the rotat- 
able biade 60 moves downward with the rotating shaft 
78. Then, as shown in Fig. 6(b), the rail 28, which is held 
by the positioning device 12, is cut by the rotatable 
blade 60. 

[0045] During the retracted position cutting operation 
of Figs. 6(a) and 6(b), the pivot axis 107 moves approx- 
imately parallel to the stationary link 97 (the stationary 
plate 92). That is, the rotating shaft 78 moves approxi- 
mately in a vertical direction rearward of the rail 28. The 
blade cover 61, which is supported by the supporting 
shaft 95 of the first link mechanism 62, also moves 
approximately in a vertical direction while keeping its ini- 
tial attitude. 

[0046] Since both the rotating shaft 78 of the first link 
mechanism 62 and the drive shaft 84 of the second link 
mechanism 64 are rotatably supported by the left sup- 
porting member 75, the downward movement of the 
rotating shaft 78 causes the drive shaft 84 to move for- 
ward about the supporting shaft 74, as shown in Figs. 
7(a) and 7(b). The movement of the drive shaft 84 
causes the entire second link mechanism 64 and the 
engine 63 to move. During this movement, the engine 
63 substantially maintains its initial attitude. 
[0047] Operation of the first and second link mecha- 
nisms 62, 64 and the movement of the blade cover 61 
and the engine 63 in the advanced position will now be 
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described with reference to Figs. 8 and 9. This descrip- 
tion focuses mainly on the differences between the 
retracted position and the advanced position. 
[0048] As shown in Fig. 8(a), in the advanced position, 

5 the pivot axis 107 of the rotating shaft 78 is positioned 
forward of the rail 28. In this position, the handle 77 is 
turned downward to cut the rail 28, which is held by the 
positioning device 12, as shown in Fig. 8(b). 
[0049] During the advanced position cutting operation, 

10 the rotating shaft 78 moves approximately in a vertical 
direction forward of the rail 28. The blade cover 61, 
which is supported by the supporting shaft 95 of the first 
link mechanism 62, also moves approximately in a ver- 
tical direction while substantially maintaining its initial 

15 attitude. 

[0050] Figs. 9(a) and 9(b) show the movement of the 
second link mechanism 64 during the advanced posi- 
tion cutting operation. Like in the retracted position, the 
downward movement of the rotating shaft 78 causes the 

20 drive shaft 84 to move forward about the supporting 
shaft 74. The movement of the drive shaft 84 causes the 
entire second link mechanism 64 and the engine 63 to 
move. During this movement, the engine 63 substan- 
tially maintains its initial attitude. 

25 [0051] The cutting apparatus according to the first 
embodiment of the present invention provides following 
advantages. 

[0052] During the cutting operation, the blade cover 61 
moves approximately in a vertical direction while main- 

30 taining its initial attitude. Therefore, the blade cover 61 
avoids contact with obstacles on or near the rail 28. 
[0053] During the cutting operation, the engine 13 
always maintains its initial attitude. Therefore, the 
engine 63 does not tilt and contact obstacles on or near 

35 the rail 28. Furthermore, the oil level of the engine 63 
and the position of the float of the carburetor will not be 
significantly changed, so the engine performance is not 
affected by the cutting operation. 
[0054] The first link mechanism 62 and the second link 

40 mechanism 64 each form a four-bar mechanism. That 
is. the movements of the blade cover 61 and the engine 
63 are conducted with the simple link mechanisms 62, 
64. 

[0055] The sliding base 57, which supports the sup- 
45 port 59, slides along the guide shafts 1 6, so that the cut- 
ter 13 can move toward or away from the positioning 
device 12. Therefore, the position of the blade 60 rela- 
tive to the rail 28 can be changed to modify the cutting 
angle of the blade 60 relative to the rail 28. As a result, 
so the rail 28 can be cut according to the operator's needs. 
[0056] In the positioning device 1 2, the rail 28 is sup- 
ported at three locations. That is, two front corners of 
the rail head 29 are supported by the engaging parts 39 
of the pawl 37. Furthermore, the rear side of the rail 
55 head 29 is supported by the inner walls 31 of the 
recesses 27. As a result, the rail 28 is securely held by 
the positioning device 12 for secure cutting of the rail 28. 
[0057] The cutting apparatus according to the first 
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embodiment of the present invention can be modified as 
follows. 

[0058] Other known types of clamping mechanisms 
can be substituted for the clamp of Figs. 10 and 11. 
[0059] The second link mechanism 64 can be elimi- s 
nated. In this instance, an electric motor or pneumatic 
motor can be used as the driver. The motor is directly 
attached to the support 59 and tilts along with the sup- 
port 59. 

[0060] In the first embodiment, the first link mecha- 10 
nism 62 can be eliminated. In this instance, the blade 
cover 61 is directly attached to the support 59 and tilts 
along with the support 59. 

[0061 ] Instead of using a four-bar mechanism, any link 
mechanism that can change the positions of the blade is 
cover 61 and the engine 63 relative to the support 59 
can be used for the first link mechanism 62 and the sec- 
ond link mechanism 64. For example, the number of 
links and the number of the pairs can be changed. 
[0062] The guide shafts 1 6 can be constructed as fol- 20 
lows to provide more strength. 
[0063] A front clamp plate is attached to the front ends 
of two parallel chrome molybdenum steel rods. Then, a 
pair of parallel pipes are slid over the rods from their 
rear ends, and the pipes are brought into contact with 25 
the front clamp plate. A rear clamp plate with a pair of 
receiving holes to receive the rods is used to connect 
the rear ends of the rods. The rear clamp plate slidably 
receives the rear ends of the rods. The rear clamp plate 
is then brought into contact with the rear ends of the so 
pipes. Then, a nut is installed onto each rod from the 
rear end. Then, the nuts are tightened to clamp the 
pipes between the front clamp plate and the rear clamp 
plate. This creates rigid pre-stressed guide shafts 16. 
These pre-stressed guide shafts 16 are connected 35 
between the supporting members (frames 15 and 17). 
[0064] Furthermore, a connecting plate can be 
installed between the supporting members (frames 15 
and 17) to strengthen the pre-stressed slide bars and 
the supporting members, forming a rigid-framed struc- 40 
ture. 

[0065] Therefore, the present examples and embodi- 
ments are to be considered as illustrative and not 
restrictive and the invention is not to be limited to the 
details given herein, but may be modified within the 45 
scope and equivalence of the appended claims. 

Claims 

1 . A cutting apparatus for cutting an elongated work- so 
piece (28) comprising: 

a rotatable blade (60) for cutting the workpiece 
(28); 

a blade cover (61) for covering the blade (60); 55 
a driver (63) for driving the blade (60); and 
a frame (11) for supporting the blade (60), the 
blade cover (61) and the driver (63), the appa- 



ratus being charact rized by: 

at least one of a first link mechanism (62) 
and a second link mechanism (64), 
wherein the first link mechanism (62) sup- 
ports the blade (60) and the blade cover 
(61) relative to the frame (1 1) and permits 
the blade cover (61) to move while main- 
taining substantially the same attitude dur- 
ing cutting, and wherein the second link 
mechanism (64) moves the driver (63) 
while the driver (63) maintains a substan- 
tially constant attitude. 

2. A cutting apparatus according to claim 1 character- 
ized in that the first link mechanism (62) is a con- 
strained link chain. 

3. A cutting apparatus according to claim 2 character- 
ized in that the first link mechanism (62) is a four- 
link mechanism. 

4. A cutting apparatus according to claim 1 character- 
ized in that the blade cover (61) moves in a direc- 
tion approximately perpendicular to a longitudinal 
axis of the frame (11). 

5. A cutting apparatus according to claim 1 character- 
ized in that the apparatus includes both the first 
and the second link mechanisms (62, 64), and the 
second link mechanism (64) moves in conjunction 
with the movement of the first link mechanism (62) 
when the rotatable blade (60) is moved for cutting 
the workpiece (28). 

6. A cutting apparatus according to claim 1 character- 
ized in that the second link mechanism (64) is a 
constrained link chain. 

7. A cutting apparatus according to claim 6 character- 
ized in that the second link mechanism (64) is a 
four-link mechanism. 

8. A cutting apparatus according to claim 1 character- 
ized by a sliding base (57) for supporting the rotat- 
able blade (60), the blade cover (61), the driver (63) 
and the at least one mechanism (62, 64) in a move- 
able manner in a longitudinal direction of the frame 
(11). 

9. A cutting apparatus according to claim 8 character- 
ized in that the sliding base (57) is fixable at multi- 
ple positions in the longitudinal direction of the 
frame (11). 

1 0. A cutting apparatus according to claim 1 character- 
ized by a positioning device (12) arranged on the 
frame (11 ) for fixing the workpiece (28) with respect 
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to the frame (11). 

11. A cutting apparatus according to claim 10 charac- 
terized in that the workpiece is a rail (28) that 
includes a top, a first side and a second side, and s 
the positioning device (12) comprises a positioning 
member that engages the top of the rail and a 
clamp for clamping the first and second sides of the 
rail, wherein the clamp includes a parts for engag- 
ing the sides of the rail (28). io 

12. A cutting apparatus according to claim 11 charac- 
terized in that the positioning device (12) further 
comprises a guide member (32) for guiding the rail 
(28). wherein the guide member (32) comprises: is 

a first roller (50) for engaging the top of the rail 
(28); and 

a lever (53) for controlling engagement of the 
first roller (50) with the top of the rail (28). 20 

13. Apparatus for cutting an elongate workpiece (28), 
comprising: cutting means comprising a rotatable 
blade (60), a blade cover (61) for covering the blade 
(60) and means (63) for rotating the blade (60); and 25 
a frame (1 1) for supporting the cutting means, the 
cutting means being moveable relative to the frame 
(11) between a first position and a second position 

in order for the blade (60) to cut the workpiece (28), 
characterised by comprising a four-bar chain cou- 30 
pling either the blade (60) and blade cover (61) to 
the frame (1 1) or the blade rotating means (63) to 
the frame (11), the four-bar chain enabling the atti- 
tude of whichever is coupled to it to remain constant 
relative to the frame (11) as the cutting means 35 
moves between the first and second position. 
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Fig. 9(a) 
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Fig. 10 




18 



EP 0 950 482 A2 




19 



EP 0 950 482 A2 



Fig. 12 
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